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DESCRIPTIONS OF NEW AND CRITICAL NOTES UPON 
PREVIOUSLY KNOWN FORMS OF NORTH 
AMERICAN OEDIPODINAE (ORTHOP- 

TERA; ACRIDIDAE) 


Second Paper 
BY JAMES A. G. REHN 


In the first paper of this. series? we have presented some pref- 
atory matter that applies with equal force to the present con- 
tribution, which represents a continuation of the same study. 

А critical study of the forms which have been referred to the 
genus Cireotetti by various authors has resulted in the accumu- 
lation of much information, a portion of which, however, will re- 
quire more definite correlation with the entities which have been 
referred’ to the genus Trimerotropis. This will be done in the 
very near future. At this time we are presenting, solely, such 
critical comments brought forth by our work on the Circotetti- 
gine section of the study, as it seems desirable to publish in ad- 
vance of the entire revision. 


The Generie Position and Geographic Races of Oedipoda carliniana 
Thomas (Срсое а carlinianus of Authors) 


A critical examination of the species which have been referred 
by authors to the genus Cireotlettiz, shows most conclusively that 
we have a number of aggregations represented in that asseniblage, 
and of these but few show sufficient affinity to be retained in re- 
stricted Circotettix, the genotype of which is, as originally stated 
by Scudder,? Oedipoda undulata Thomas. 1 have been fortunate 
enough to be able to examine the unique type specimen of ни- 
dilata, in the United States National Museum. and its real iden- 
tity had not been suspeeted by any recent workers. We will 
diseuss this on a succeeding page. 

The first section which it is necessary to segregate is that con- 
taining the forms of the earlinianus type. This we find to rep- 
resent a valid genus, showing slightly more affinity with the 


1 Trans. Amer. Entom. Soc., XLV, pp. 229 to 253, pls. XXVI to ххуш, (1019). 





? Bull. Geol. and Geogr. Surv. Terr., 11, p. 265, (1876). 
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Old World genus Bryodema Fieber? than with true Circotettic- 
Of Bryodema we have before us a male of B. tubereulata,! whieh is 
a species very closely. related to the genotype (Бу monotypy), 
B. haíicaleusis Fischer, The similarity of wing structure aud 
venation of Bryodema and (ie new genus is startling. 


AEROCHOREUTES new genus 


А genus sharing features of the ОЮ World genus Bryodema 
lieber and the North Americanu СҮгсейей Гг, but in the bulk of its 
Characters nearer Bryodema than Crecoteditr, From Bryodema 
the preseut. genus can be distinguished by the smooth genae 
(hese substrumose in Bryodema) and the strangulate pronotum, 
which also has the prozona equal to about one-half (he length of 
the inetazona, (Ве transverse sulei deeply impressed and the 
lateral lobes deeper than dorsal length of same. Du. Bryodema 
the pronotum is heavier, the disk more quadrate, the prozona 
about three-fifths as long as metazonal disk, the transverse кісі 
are relatively weakly impressed and the lateral lobes with great- 
est depth subequal to dorsal length of same. From (Crcotettiz 
the new genus differs chiefly in having the wings nou-papilioni- 
form, all the superjacent radials of the same inerassate, instead 
of but a portion of the series, and the fastigium broader than 
long in the male sex. In all these features it is in accord with 
Bryodema, 

Geuerte Characters- Pully alate in both sexes. Form robust. 
“акИвиин broad, width at least as great as length: frontal costa 
broad, suleate ventrad of median ocellus; face subvertical in pro- 
Ше. Pronotum short, broad across metazona, moderately 
strangulate on prozona; prozona not execeding one-half of length 
of metazonal disk; са И margin of disk reetangulate; transverse 
sulet deeply impressed: lateral lobes of pronotum with depth 
greater than dorsal length of same. Tegmina surpassing apex 
of abdomen and apices of caudal femora, broad, coriaceous; mar- 
ginal field broad; interealary vein evident. Wings equal to teg- 
mina in length; radiate field regular in type, nou-papilioniforns, 

‘Lotos, tri, p. 129, (1853). 


Desert of Whorinskaya, "Frausbaikalia, Siberia. (Parsehine.) [Hebard 
Collection. | 


Т НЕ — 
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peripheral margin of same but faintly or at most weakly sinuato- 
lobulate: anterior axillary vein weakly merassate, not fusing with 
the posterior axillary venir; all superjacent radiate veins inerax- 


sate. 





Cenotype—A. carl/nianus [Ocdipada: earliniana| Chomas). 


Aerochoreutes carlinianus (Thomas) 


ISTO. Oeldipoda| carliniana Thomas, Proc. Аел. Nat. ме. Phila, 1570), 
pe 81. |79; Eastern. Colorado. ] 

The genus is composed of one spectes, which is divisible into 
two well-marked geographic races, each occupying a considerable 
territory and theirintergradation demonstrated. im the material 
before us. Of these races, one (carlinianas earlinfanmus) is eastern 
and northern, occurring in the northern Creat Plains, northern 
Roeky Mountains and central British Columbia, while the other, 
whichisnew (са на низ strepitus), is a form of the Great Basin 
and Green River regious. The area of intergradation is dis- 
cussed below. 


Aerochoreutes carlinianus carlinianus (Thomas) (Plate ХІ, figs. Etos.) 

We have taken material from Fort Collins, Colorado, as 
(урса of this race, 

This, the typical subspecies of carlinianus, when compared with 
A. carlintanus strepitus, described below, is characterized) by 
having the general form shorter and proportionately more robust; 
tegmina broad and Jess attenuate, partieularly at apiees; wings 
less elongate and not subfaleate distad, the alae ulnar area rel- 
atively narrow, no wider iliam median area at distal three-fift lis, 
interaxillary area of. wings relatively broad and subequal in 
width; eyes proportiouately smaller, less prominent when seen 
from the dorsal and cephalic aspects, and more ovoid and less 
elliptical in basal outline, the ventral margin approximately sub- 
angulate; fastigium proportionately broader. The figures illus- 
trating these remarks present the differences more clearly than 
words. In the deseviption of A. carlinianus strepitus we have 
presented an analysis of the differential features of that race, 
which will aid in the proper segregation of the two forms. 

Aerochoreutes carlinianus carlinianus is a form of the higher 
Great. Plains region, extending into the Roeky Mountains, typi- 
ul material before us representing localities extending from as 
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far north as Garrison, Montana, south to Gray Creek, Colorado, 
cast to Powderville, Montana, and Hecla, Wyoming. Atypical 
material showing weak tendencies toward the new subspecies is 
available from Blue Lake, Grand Coulee, Washington; Shoshone, 
Salmon City, Birch Creek, Springfield, Pocatello and Soda 
Springs, Idaho; Bozeman, Montana and Mammoth Hot Springs, 
Yellowstone National Park, Actual intermediates between the 
two races are before us from Chileotin, British Columbia; La 
Chapples, Yakima River, Washington, and Salt Lake Valley, 
Utah. When the distribution of typical carlinianus is compared 
with that of the subspecies strepitus, it will beseen that the former 
is amore northern and eastern type, and that it is not stable nor 
fully typical in the Snake River country of Idaho. It is also in 
a stage of what might be called equal fusion with A. c. strepitus in 
regions as related to the Snake River country as the Salt Lake 
Valley distriet, and to the Creat Basin region as the Columbia 
Plains (Yakima River) and the dry interior of British Columbia 
(Chileotin). 

Aerochoreutes carlinianus strepitus? new subspecies (Plate XI, figs. + 
to 6.) 

A strikingly marked geographie race of carlinianus, in its typi- 
cal forin inhabiting the Great Basin and Green River regions, 
differing from typical carlinganus, as delimited above, in the fol- 
lowing features: Eyes larger, more prominent when seen from 
the dorsal and the cephalic aspects; tegmina longer and more 
slender, relatively quite slender at apices; wings elongate, an- 
terior and axillary fields much produced, apical seetion subfal- 
eate; ulnar area of wings wider than in earlinianus carlinianus; 
interaxillary area of wings relatively narrow. These features 
are more accentuated in the male than in the female sex. 

Type 7; Prince Royal Canyon, Star Peak Range, Hum- 
boldt County, Nevada. Elevation, 4500 to 5000 feet. Septem- 
ber 16. 1019. (Belin and Hebard.) [Hebard Collection, Type 
по 766.] 

The following features are chiefly comparative with А. е. carlinianus.? 
Form more elongate, due to greater length of tegmina and wings. Head 
with eyes шөге prominent from dorsum and from cephalic aspect, in latter 
view weakly but apparently elevated above level of fastigium: fastigium 

5 Strepitus, clallering. 


7 Comparisons made with male from Fort, Collins, Colorado, (Dyar and 
"апае, [Hebard Cln.|. 
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proportionately narrower: eyes in basal outline, in lateral view, deeper and 
more elliptical, less sharp ovoid ventrad. Pronotum with strangulation 
slightly less marked: caudal angle of disk less acute produced and subrec- 
tangulate. Tegmina surpassing apex of abdomen by approximately the 
dorsal length of pronotuin, and surpassing apiees of caudal femora by ap- 
proximately the combined length of head and pronotum, in shape more 
elongate with «dista! section moderately attenuate. Wings more falcate 
attenuate distad (see figure 4), apex of axillary field mueh more obliquely 
areuato-lobulate: posterior ulnar area broad, the ulnar vein moderately 
sigmoid and not subparallel to anal vein as in typieal A. с. carlinianus, ulnar 
area at three-fifths of length nearly twiee as wide as adjacent portion of med- 
jan area: interaxillary area relatively narrow eompared with post-axillary 
area, narrowest point at two-thirds of wing length: radiate field of wing 
with margin more evidently sinuato-lobate. 

Allotype.—dg ; Same data as type. [Hebard Collection]. 

The female sex shows the same characters of differentiation as the male 
sex, although to a slightly less marked degree. 

The eoloration of the speeies as a whole will be diseussed at a later date 
in a study of this and related genera. No marked eolor features differenti- 
ate the new subspecies. The infuseate area present on the proximal section 
of the wing in the majority of specimens of A. carlinianus carlinianus is 
rarely indieated in A. c. strepitus, but it is by no means a fixed feature in 
series of typieal carlinianus and is not a diagnostic feature of that subspecies. 
In car. carlinianus from Garrison, Montana, it may be evident or absent. 
ln atypical individuals of the same form from the Snake River region, Idaho, 
it is almost always absent, and here eonditions of aridity nearer akin to those 
prevalent in the area of distribution of А. с. strepitus may be the cause. At 
all events the presenee or absenee of wing cloud infuscation is not a subspecific 
feature in this species. Іп the series of strepitus we find the wing eloud weakly 
indicated in one topotype and more evident in one female from Wells, Nevada, 
tendeneies or evident clouds indicated in all or nearly all from Green River, 
Wyoming; Grand Junction, Colorado, and Milford, Utah. This clouding is 
entirely independent of the pronouneed pencilling of the radiate veins of 
the wing, whieh is found without exception in all specimens of the species. 





Measurements (in. millimeters) 


Length Length Length Length 





of of of of 

body pronotum tegmen caudal 

A. car. carlinianus femur 
c^, Fort Collins, Colorado........... 32 7.3 2S I4 6 
с, Fort Collins, Colorado........... 31.5 8 14.5 
c', Garrison, Montana...... cuan 25 6.4 24.4 ПЭТ 
g', Garrison, Montana...........-.. 29/3 zi 3:3: 13.4 
9, Fort Collins, Colorado........... 295 TES 30 5 15.5 
9, Garrison, Montana... PES та 20 14.6 

О алътебшо WO n bande, 22.22.2222... ae i 15 
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Length Length Length Length 
of of of of 
body pronotum tegmen caudal 
femur 
А. car. strepitus 
г, Prince. Royal Canyon, Nevada, 
о есас е ВНА 30.5 6.0 3057 14.5 
7, Prince Royal Canyon, Nevada, 
POUT aae e a 30 1 &il 14 
^, Prince Royal Сапуоп, Nevada, 
222% T т. BRL 15 3 
с, Grand Junetion, Сөіюгайо........ ТЯ П bes 15 
9, Prinee Royal Canyon, Nevada, 
ПОШТЕ 37.4 що 34.2 реа 
o, Prince Royal Canyon, Nevada, Е 
Ооо соот 313 5 6.6 30.2 14.6 
9, Prinee Royal Canyon, Nevada, 
ОАА 5 36.2 16 
9, Grand Junction, Colorado СШ) SM 30.7 ШӘ 


We have selected as paratypes a series of twenty-eight males 
and twenty-five females from the type locality. Aside from one 
female, whieh shows some approximation to zl. e. earlinianus in 
wing characters, this series is uniform and thoroughly typical 
of the new subspecies. This one individual exhibits one of tlie 
reversal tendencies occasionally seen in individuals of almost 
any geographie race, when extensive series are examined, aud 
which are clearly explicable as genetic influences. Tiis possible 
that мгерйик is a more recent. type than car, cearlinianus, as ils 
present area of distribution in large part was oecupied in recent 
geologie times by Lakes Bonneville and Lahontan. It is equally 
possible that originally Но was driven into the basin ranges by 
these bodies of water, and that by the process of survival individ- 
uals with longer wings, and probably better power of flight, formed 
the beginnings of this race, which may have repopulated the flat 
lands and valleys when the lakes subsided through evaporation. 

"Phe new subspecies is a Great Basin and Green River Valley 
form, typical east to Grand Janetion, Colorado; north to Coreen 
tiver in Wyoming, Montello, Wells, Carlin and the Star Peak 
Hangein Nevada, the only locality to the southward represented im 
(һе material before us being Milford, Utah. Atypical strepitus is 
before ns from North Park, Colorado; Laramie, Rawlins and 
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Worland, Wyoming. Intermediates between the two races have 
been discussed under А. с. carlinianus. The occurrence of atyp- 
leal strepitus. at Worland, in the Big Horn Valley, at Rawlins, 
Wyoming, and North Park, Colorado, on the plains of the upper 
North Platte, and at Laramie on the Laramie Plains, is corre lat- 
ed with the known occurrence of Great Basin influences in the 
Big Horn Valley and the upper North Platte region. 

Specimens Еғатіпей: 141; 67 3, 749. 

Typical А. carlinianus stre pitis 

Wyowixao: Green River, Sweetwater County, elevation 6050 to 7000. feet, 
VIH, 2, 1910, (R. & IL; on bare ground between scattered sage and other 
bushes оп flats and talus slopes of valley rim), 27, +9. 

CoLorapo: Grand Junction, Mesa County, elevation, 4700 to 4800 feet, 
ІХ, S, 1909, (R. & H.; on bare ground with scattered chenopodaceous bushes 
und very sparse grass), 1 9; no date, 207, 29, Шерат С. 

Стан: Те, Лаб County, elevation, 4500 feet, IN, б, 1909, (В. & IL; 
among stones оп bare slope), 1.2. Milford, Beaver County, elevation 4000 
to 5000 feet, ІХ, 5, 1909, (В. & I; on bare ground between seattered sage 
brush), 15, 79. 

NuvaApa: Montello, Eiko County, IN, 19, 1919, (В. & IL; on alkali on- 
crusted adobe flat with scattered. Surcohalus bushes, one individual only 
seem), 1.7. Wells, Elko Солу, ІХ, IS, 1919, (R. & 11; very few in open 
spots nmong sage on adobe plain rising to foothills), 59. Carlin, Elko 
County, ІХ, 17, 1919, (В. & I1; on bare soil with small roek fragments on 
low rounded sage brash clothed hills), 1:25, 29. Prince Royal Canyon, Star 
Peak Range, Humboldt County, elevation 4500 to 5000 feet, EX, 16, 1910, 
(Rok TL; common and noisy оп canyon slopes, these chiefly of blue gray 
limestone with scattered sage cover), 20 2, 26 9, гуре, allebgpe and. paratypes. 

Ауреа А. carlinfauns strepitus 

ХСуоміха: Worland, Washakite County, Vll, 10 to 15, 1911, VII, 1911, 
some no date, (L. Bruner}, 18.7, 149, [Hebard Cin]. Rawlins, Carbon 
Comit y, elevation 6750 to 6850 feet, VHI, 2, 1910, (R. & IL; locally оп nearly 
bare adobe рано, 50, КФ. Laramie, Albany County, 29, Hebard Cla, 
Intermediates between A. carlinianus cartinianus adl А. carlinianus strepitus 

Brinem Conwsris Chileotin, Vill, 16, 0920, (E. BR. Биске), 2.5, 2*5", 
АСАР Di: 

WasuixaTON: La Chapples, ХаКнил River, VII, 16; 15852, 1 0, ера 
Cha]. 

Uran: Salt Lake Valley, ISTS, 1:2, 19, [Hebard Chi] 


The Groups of the Genus Cireolellie 


The genus Сисое е, as now limited, i composed of five sec- 
tions, whieh may be referred to as (1) Che Uudulatus Croup, (2) 
the Варша Group, (3) the Crotahim Group, СО the Thalassinus 
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Group and (5) the Shastanus Group. The first of these contains 
solely С. undulatus (Thomas), while the fourth is made up of the 
single species thalassinus Saussure. The Shastanus Group is 
composed of two species, shastanus Bruner and splendidus Rehn 
and Hebard, the exact relationship of which species is under in- 
vestigation. The Rabula Group is more complex and is treated 
in detail below, where also we have given a section on the Cro- 
talum Group. Quite a few of the species which have been re- 
ferred to the genus Cireotelliz we now know do not belong to 
that genus, but their exact affinities are not easily determined, 
and investigations along these lines are now in progress. 


The Identity of Oedipoda undulata Thomas, Genotype of the Genus 
Circotettix 
In the collection of the United States National Museum there 
is a female specimen labelled “Oedipoda undulata. Col.Terr. 
Type.” This individual has been dried from aleohol and it is 
type number 1088 U.S. Х.М. There is every reason to believe 
this is one of the original specimens and in all probability the only 
one extant, Fully agreeing with the description as it does, its 
selection as the leetotype of the species is thoroughly justified. 
Thomas gave no indication of the number of specimens exainined 
by him, although he supplied measurements of both sexes. This 
specimen shows that the following synonymy is necessary. 
Circotettix undulatus (Thomas) 
1872. Oeldipoda] undulata Thomas, Ann. Rep. U. S. Geol. Surv.,v, p. 460. 
(00%; “Colorado and Wyoming east of the mountains."] 
1558. Clircotettic] lobatus Saussure, Addit. Prodr. Oedipod., p. 65, pl. fig. 5. 
19; Colorado.) 
1890. Circotettix lapidicolus Bruner, Proc. U.S. Nat. Mus., xit, p. 75. [c 9; 
(Salmon River Mountains west of) Salmon City, Idaho.] 
1900. Circotettix thalassinus Scudder, Psyche, ix, p. 138. (Not of Saussure.) 
The synonymy of lobatus and lapidicolus was correctly made 
by Scudder. Phe type material of lapidicolus® is now before us, 
from the Hebard Collection, and the synonymy is beyond ques- 
tion, Saussure’s ereetion of lobatus was іп every probability 
dueto Seudder's wrong interpretation of undulatus, which has 
been universally followed. Saussure had the two species before 
* Psyche, 1х, p. 138, (1000). 
Кес Кери and Hebard, Proc Wiad. Nat. Sei. Phila., 1912, p. 60, (1912). 
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him, but unfortunately he described the wrong one. Seudder's 
interpretation of fhalass/nus is incorrect, а Nevada specimen ко 
labelled and referred to by him now being before us. The green- 
ish blue tinge of the wings in this and certain other individuals 
probably misled him. True thalassinus is a very different species 
of which we have studied considerable series. 


The Кабша Group of the Genus Circotettix 


This group is made up of a single widely distributed species, 
ranging from Canada to southern New Mexico in the Cordilleran 
and adjacent regions, and divisable into three geographic races, 
one of which is new. 

Circotettix rabula Hehn and Hebard (Circofettiz undulatus of 
most authors, not of Thomas.) 

1906. Circotettix rabula Rehn and Hebard, Proe. Асай. Nat. Sei. Phila., 
1906, p. 393, figs. 13 and 14. 1с 9; Mammoth Hot Springs, Yellowstone 
National Park, Wyoming.] 

The three geographic races of this species are as follows: 

Crreotettiz ғайша rabula, A northern. form oeeurring іп the 
United States in the Transition and upper portion of the Upper 
Sonoran Zones from Montana to Colorado, in Canada ranging 
into the Boreal Zone. 

Cireotettix rabula nigrafasciatus. A form occurring over a 
considerable portion of the Upper Sonoran Great Plains in South 
Dakota, Nebraska, Colorado and Kansas. 

Crreotettix rabula altior new subspecies. А form of the Boreal 
Zone within the United States, typical from northern Colorado 
to southern New Mexico. 

Intergradation between these гасев is established by the ex- 
tensive material before us, summarized discussion of which is 
givon below. 

Circotettix rabula rabula Rehn and Hebard (Plate XI, figs. 7 to 9.) 


This the typical race is characterized within the specific аз- 
semblage by having a generally weaker and more broken wing- 
band than in С. rabula nigrafasceiatus, shorter and broader wing 
than in same, with an average blunter apex; broader tegminal 
apex and more heavily inerassate radiate veins of (he wing. 
From C. rabia altior the present race differs in the proportionate- 
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ly larger head, larger general size, broader fastigium, in the pro- 
notum being as an average broader cephalad and less decidedly 
deplanate enudad on disk, lateral angles hardly marked on meta- 
zonal disk; caudal tibiae usually pale. 

Single Type.—Figured 9: Summit of hills at head of Mam- 
moth Hot Springs, Yellowstone National Park, Wyoming; eleva- 
tion, 7000 fect. August 8, 1904. (M. Hebard.) [Hebard Col- 
lection, Type no. 72.] 

Fully typical material of this subspecies is before us from lo- 
calities extending from Glenora, British Columbia (58° N, 131? 
W), south to northern Colorado (Dutch George and Virginia 
Dale) and northern Utah (Ogden Canyon, City Creek Canyon, 
Salt Lake Valley and Logan); west to eastern Idaho (Sahnon 
City and Henry Lake), east to eastern Montana (Glendive and 
Powderville). Atypical material showing tendencies toward С. 
ғайша nigrafasciatus is present from northeastern Wyoming 
(Neweastle) and northwestern Nebraska (Bad Lands of Sioux 
County and Gordon); similarly graded material showing tenden- 
стек toward C. rabida altior is before us from Носа, Wyoming, 
aud Maple Peak, Salt Lake County and Cedar Mountains, [ron 
County, Utah. Material intermediate between C. rabula rabula 
uud С. rabida nigrafaselatus represents. localities in southern 
Manitoba: CAwenie and Treesbank) and the Black ТВИК region 
of South Dakota. Similarly intermediate material between С. 
rabida rabida and C. rabida altior is from extreme southern Mon- 
tana (West Gallatin Canyon), the Big Hom Mountains, Wyo- 
ming, southwestern Wyoming (Grade Canyon), northern (Park 
City) and eastern (Sierra La Sal) Utah, and southwestern Colo- 
rado (Dolores). Et is necessary to have a clear eonception of the 
topography of the country involved, to appreciate the relativity 
of the localities illustrating the mtergradation of C. rabula rabula 
and С. rabida altior. "his is due to the fact that the former oc- 
curs at lower elevations and over broader expanses of country, 
while allor ts typieally a form of eiremnseribed distribution in 
country of eonsilerable elevation and m areas apparently dis- 
connected. 


Selected by Weln and Hebard, Proe, Асай. Nat. Sei; Phila, 1912, 
po 106, (1915), 
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Localities Represented in Material Examined 
"Typical Circotettix rabula ғаһша 

British Couempia: Glenora, ALBERTA: Fort MeLeod. Montana: 
Spire Roek, Billings, Forsyth, Powderville and Glendive. Жүоміхе: Mam- 
moth Hot Springs (type locality), Worland, Rawlins, Centennial Valley and 
Laramie. Cononapo: Duteh George, Virginia Dale. Ipaue: Salmon City, 
Henry Lake and Soda Springs, Uran: Logan, Ogden Canyon, Nalt Lake 
Valley and City Creek Canyon. 

Atypieal Cireolettix rabila rabala toward C. таба wigrafascialus 
Ууомшка: Neweustle. Nepraska: Bad Lands in Sioux County, Gordon, 
Intermediates between Circotettix rabula rabula and C. rabula nigrofasciatus 
Maniroua: Aweme, Treesbank. Хорти Dakora: Rapid City, Ной 

Springs. + 


Atypical Circotettie rabila rabala toward C. rabala altior 
xt 


Wrominea: Неба. Uran: Маре Peak in Salt Lake County, Cedar 
Mountains in Tron County. 
Intermediate between Circotettis rabila таба and С. rabula altior 


Montana: West Gallatin Canyon. Муома: Big Horn. Mountains 

Grade Canyon in Sublette Range. Сороваво: Dolores. Ursi: Park City 
Sierra La Bal. 
Circotettix rabula nigrafaseiatus Bemuer (Plate NII, figs. ТО fo 12.) 
1917. Circotettie nigrafasciata! Beamer, Bull. Univ. Kansas, Xvi, по. l, 
p. 123, fig. ТО. [0 Ot Kansas (Graham, Rooks, Logan, Cove, Trego and 
Barber Counties are iudieuted on accompanying ehari by circles). | 

We have before us (wo male and (wo female paratypes from 
Graham, Gove, Rooks and Trego Connties, Kansas, reeeived in 
exchange from the University of Kansas, Entomologieal Museum. 
The typieal series consisted of (wenty-nine males and sixteen 
females, according to Beamer. 

Single Type (here. selected). 2—6^: Trego County, Kansas. 
July 12, 1912, (Е.Х, Wins) — [University of Kansas, En- 
tomological Museum. | 

n Phis spelling, and this only, oeenrs three different places in Ведшеся 
paper. их is unfortunate, brit the concensus of opinion is that the original 
spelling nist be retained, in view of the faet the author пез По con- 
sistently in three «Шегені places. 

е Dr, S.J. Hunter has kindly supplied us with these data. This speennen 
was indiented by Beamer ax the type, bnt only by labelling and not in print, 
so the present indication is the first published selection 
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The chief differential features of the present subspecies, among 
the forms of гарта, are generally narrower tegminal apices, aver- 
age more elongate wings with slightly more acute aplees, weaker 
inerassation of the heavier radiate veins of the wings and the 
sharply indicated and generally complete and solid dark wing 
bar. These features other than the wing bar all show some vari- 
ation in the series before us, and the race is not structurally as 
definite as C. rabula altior. The wing bar, however, is sharp and 
contrasted in typical material, and less marked and broken in 
atypical individuals. 

This geographical race is a large, generally pale colored, one, 
typical over a considerable portion of the Great Plains region, 
particularly in the sandhill country, Из area of distribution ex- 
tending from south-central South Dakota (Capa) south to south- 
central Kansas (Barber County), west to extreme southeastern 
Wyoming (Pine Bluffs) and east-central Colorado (Pueblo and 
Cray Creek). Typically the subspecies is found north only to 
southeastern Wyoming (Pine Bluffs) and northwestern (Fort 

tobinson) and central (Dismal River and Broken Bow) Nebraska. 
Material from Capa, South Dakota is somewhat atypical, while 
а series of thirty-three of both sexes from Glen, Nebraska com- 
prises mostly atypical individuals, although about twenty per 
cent are typieal of adgrafasciatus. In all from Glen the wing bar 
is nearly typical of négrafasciatus, the fluctuations being in other 
features. To understand the intergradation of C. rabula rabula 
aud С. габа nigrafasciatus іп northwestern Nebraska it is neces- 
sary to visualize the physiography of the country. The Great 
Plains plateau there breaks off sharply on the north to the Bad 
Lands of the Cheyenne and White Rivers. In the latter type 
of country we find material of this species which is atypical of 
rabula rabula; on the surface of the Plains we find our represent- 
atives nearly or quite rabula nigrafasciatus, Which ranges off to 
the south over the Plains and sandhills seetions, where in. pre- 
ferred environments it occurs as low as 2480 feet (Broken Bow), 
approximately one thousand feet lower than the country in 
which atypieal zabula габща осептх in the Cheyenne and White 
tiver Bad Lands. On the slopes of the Sioux County, Nebraska 
esearprnent, as at Glen, the material shows definite intergrada- 
tion of the two raees, At Capa, South Dakota ütypieal migra- 
Jascinlus occurs as low as two thousand feet. To the westward 
uigrafaselatus is fully typical at least as far as Pueblo, Colorado, 
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nearly at the foot of the Rockies, while material from Gray 
Creek, Las Animas County, in the same state, at 6500 to 7000 
feet, ік nearly typical, with some showing weak tendencies 
toward С. rabula rabula. 
Localities Represented in Materia! Eramincd 
Typical Circotettiz rahula nigrafasciatus 

ХеввачкА: Fort Robinson, Sidney, Dismal River, and Broken Bow. 
KaxsAs: Chalk cliffs fifteen miles south of Collyer, Graham County, Rooks 
County, Gove County and Trego County. Cororapo: Wray, Limon, 
Pueblo and Gray Creek. 

Atypical Circotettix rabula nigrafasciatus 

костн Dakota: Capa. NEBRASKA: Glen. 

Circotettix rabula altior" new subspecies (Plate XIT, figs. 13 to 15.) 

This geographic race is a form of the higher parts of the Rocky 
Mountains and associated systems from northern Colorado to 
southern New Mexico, apparently occurring іп disconnected 
areas of approximately similar conditions. It is almost entirely 
a form of the Boreal Zone within that territory, intergrading with 
true rabula to the northward and to the westward at the lower 
edge of its habitat. Intergradation with С. rabula nigrafasciatits 
has not been definitely. established. 

The present form may be characterized within the species by 
having a relatively small head, eves smaller than in the other sub- 
species, fastigium. narrower, particularly in the female, in the 
more deplanate metazonal portion of the pronotal disk, the teg- 
mina quite broad and the eaudal tibiae darker than in the other 
forms. 

Туре--Ф; Clouderoft, Sacramento Mountains, Otero Coun- 
іу, New Mexico. Elevation, 8600 to 8700 feet. June 17, 1902. 
(Н. L. Viereck.) [Academy of Natural Sciences of Philadel- 
phia, Type no. 5378. | 

The following features are chicfly comparative with €. rabela rabula and 
С. тарна nigrafaseiatus. Size small; form as a whole more compressed 
and less robust. Head proportionately smaller when compared with great- 
est pronotal width; from cephalic aspect more compressed, greatest width 
across genae contained one and one-half times іп greatest depth of head, 
instead of approximately one and one-third times as in пара rabila: fastigium 
appreeiably narrower, its greatest width subequal to two-thirds of greater 
length of same, instead of approximately subequal: eyes smaller, although 

8 Altior—higher. 


TRANS. AM. ENT. 50C., XLYIL. 


151 NORTH AMERICAN OEDIPODEINAV (ORTHOPTERA; ACRIDIDAE) 


equally prominent, basal outline more elliptical. Pronotinn. with strangula- 
tion of ргоуона more decided im proportion to metazonal disk width; meta- 
as a whole more deplanate, with lateral (Іш- 





zonal portion of pronotal dis 
шега) shoulders more evident aud less broadly rounded. Tegmina moder-s 
alely broad, as a whole more subequal in width, apical section less narrowed. 
Wings ample. 

Allolype. of; Same data as type. [Аса Nat. Sei. Phila.| 

The female sex shows (he same features of differentiation ав the male, but 
the fastigial difference ts less decided and the pronotal contrasts not as marked. 

Coloration showing no distinetive features of differentiation from the other 
subspecies, although averaging more infumate or even blackish. Wing bar 
never solidly marked nor as strongly evident as in C. rabala nigrafascial ns, 
but always of the clouded (уре, intensified toward the margins and weak 
mesad, found in rabala морио, distal portion of wing typically weakly infu- 
mate. Caudal tibiae with a pale, complete or incomplete, proximal annulus, 
elsewhere bister to ииту brown, rather pale im postiedian section; (bial 
spines ochraccous-tawny to pale bister proxima. 

Tnviroimnuental inflieuces on base coloration are evident, Specimens from 





Evauston, Wyoming, are very pale with occasionally siibobsolete wing bars. 
Glenwood Springs material is as a whole brownish aud of a unifonn tone, 
Clonderoft material and that from Tesuque Creek, in the Santa Fé Rockies, 
is more unifornt blackish, although some о the Clonderoft series are very pale, 
as pale as average C. robila rabila front its type locality (Mammoth. Hot 
Springs, Yellowstone National Park). Immediate environment. is probably 
the controlling factor, as is quite clearly the ease in eertain species of Tri- 
merolropis. 
Measurements (in millimeters) 


Length Length Greatest Length Length 
of of width of of 
c? body pronotuni of tegmen caudal 
á pronotani femur 
Cloideroft, New Mexico, type.. WES 5.5 ala) D) 125) 
Clouderoft, New Mexico, para- 
type. A PA to camer ee tes 21.9 6 e 23 | Әри) 
Cloiuderoft, New Мехісо, para- 
lupe. COMES M. Ce Е PATI 6 m 28.6 2b 
Технане Creek, New Meteo. 25 ü » EN) ша 
Тезвицие Creek, New Mexico... INE 6.1 по au TZ 
(o 
f 
Clouderoft, New Mexico, allo- 
lype. ТИИ е boo 2,2 Es 13.6 
Clomderoft, New Mexico, para- 9 
Ш. ЕТ 2522 2 sor) 6.6 5.4 ЗАЩО 119 
Clonderoft, New Mexico, para- 
UNE atc c t AN ии 322 GA D. 28.0 15 
‘Tesuque Creek, New Mexico. .. ds 6,0 5.16 DUNS 13.6 
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We have seleeted as paratypes а series of fifteen males and 
sixteen females from the type locality, the data for whieh are as 
follows: June [6 to 20, 1902, CH. L. Viereck), [Academy of Nal- 
ural Sciences of Philadelphia}, iine males, four males; July 15, 
1907, (Relat and Hebard), [Hebard Collection and Academy of 
Natural Seiences of Philadelphia, six males, (welve females. 
The color variation of this series is very considerable, a few notes 
on whieh are given above. 

In an atypical condition this race occurs as far northwestward 
as southeastern Wyoming (Evanston), but the majority of the 
atypieal individuals are from localities along or below the lower 
border of the Boreal Zone in Colorado and northern New Mexico. 
Atypical material from Evanston is, as mentioned above, quite 
pale in coloration. Material from 9700 feet on Pike's Peak is 
virtually typical; that from Manitou at 6100 to 6700 feet агур 
eal, as ds also a Cripple Creek series, Ап extensive series. of 
(twenty-two males and thirty-four females from Glenwood 
Springs, Colorado is atypical A smele male from Silver Lake, 
Utah (9700 feet), as would be expected from the elevation, is 
typical, while three nales and four females from Park Cily, 
Utah (about 7000 feet) are intermediate between С. габща rabula 
and C. rabula allior, A series of twenty-three males and sixteen 
females from Jemez Hot Springs, New Mexico, are. virtually 
atypteal, although а few could be called intermediates, while a 
series of the same numbers of individuals of cach sex from Fort 
Wingate, New Mexico, is similar in character. A single female 
from the Big Horn Mountains, Wyoming ік Intermediate, as is 
also oue male from West Gallatin Canyon, Montana. А single 
female from Dolores, Colorado, sixteen males and twenty-six 
females from Grade Canyon, Sublette Range, Lincoln County, 
Wyoming, and five males and twelve females from Sierra La sal, 
Utah, are clearly intermediates. 

Specimens Examined: 197: 103 7, 94 9. 

Typical Circotettic rahula altior 

CoLorabo: Brainerd Park, 10,500 feet, VIII, 28, 1899, 1 £5, 19. Hebard 
Cln.]. Georgetown, Clear Creek County, 8500 to 9500 feet, VII, 12 to 13, 
1877, 1 9, [Hebard Cln.]. Tennessee Pass, Eagle County, 10,240 feet, ІХ, 


10, 1909, (В. & I.: occasional on hill slope covered with sage and short sent- 
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tered grass), 57,89. Mountain View, Pike’s Peak, EI Paso County, 9705 
fect, VIII, 20, 1904, (Hebard), Той, 19.14 

New Mexico: Beulah, Sau Miguel County, ҮНІ, 17, (H. Skinner), 3g, 
Ic, А. N.S. P.]:5 (W. P. Cockerell), 10, |А. М. S. Р..18 Top of Las Veg- 
as Range, San Miguel County, VI, 28, 1902, (П. L. Viereck), 197, [A. N. 8. 
РАД. Tesuque Creek, west slopes of Lake Peak, Santa Fé Range, Santa 
Fé County, 7900 feet, VII, 27 to 28, 1919, (R. & IL; in moderate num- 
bers in open gravelly spots or along roads in forest region), 87,29. Rio 
Ruidoso, White Mountains, 6500 feet, VII, 30, (C. H. T. Townsend), 147, 
19, [A. N. S. P]. South Fork of Eagle Creek, White Mountains, 8000 to 
8300 feet, VIII, 19 to 20, (C. Н.Т. Townsend), 209, [A. N. S. P.J]. Cloud- 
croft, Sacramento Mountains, Otero County, June 16 to 20, 1902, (H. L. 
Viereck), 1007, 5 9, type, allotype and paratypes, ТА, N. S. РЛ July 15, 1907, 
(R. & IL), 67,129, paratypes, [Hebard Cln. and A. N.S. P.].5 

Uran: Silver Lake, Wasatch Mountains, Salt Lake County, VII, 14, 
(II. Skinner), 12, LA. N.S. РЈ. 


Atypical Circotettix rabula altior 


Wyoming: Evanston, Uinta County, VIH, 2and 3, 1920, (И. Skinner), 
от, 19, ГА. N.S. P] 

Согонльо: Ward, Boulder County, ҮШІ, 26 to 27, 1901, (L. Bruner), 
147,19, Hebard Сіз). Swift Creek, Custer County, (Cockerell), 19, 
[Hebard Cln.]. Manitou, 6400 to 6700 feet, VIII, 23, 1904, (Hebard), 12-7, 
19, [Hebard Cln.]. Cripple Creek, VIIE, 19, 1904, (Hebard), 4c, [Hebard 
Cln.J® Glenwood Springs, 5500 to 7100 feet, IX, 9, 1909, (R. & H.; on slopes 
with juniper and some pinyon, abundant above 6000 feet, partieularly in 
open spots), 7 c^, 30 9 ; ҮП, 12, 1920, (Н. Skinner), 2 9, (А. N.S. P.]. 

New Mexico: Sandia Mountains, ІХ, 14, 1909, 1g, [Hebard Cln.]; VI, 
14, 1909, (гіш roek in oak chaparral), 1 с, [Hebard Cln.]. Jemez Hot Springs, 
Sandoval County, 7500 feet, VIII, 1909, VI, 9, 1914, VI, 24 to 29, VIE, 2 to 
12, VIII, 8 to 20, ІХ, 7 to 16, 1912 and 1913, (John Woodgate), 2307, 149, 
Hebard Cln.]. Fort Wingate, Mekinley County, ХІ, 18 to 30, VII, 4 to 
31, VIII, 1 to 17, ІХ, 3 to 25, N, 3, 1910, John Woodgate), 230, 17 9, 
[ebard Cli]. 


The Crotalum Group of the Genus Circoletlix 
Provisionally we are using this group name to include two 
species having deep glaucous blue caudal tibiae. They possess 
some other features in common, but, when our study work is bet- 


u Recorded Бу Relin and Hebard (Proe. Acad. Nat. Sci. Phila., 1906, 
p. 5923 (1906)) as Circoteltix undulatus. 

Recorded by Кери (Ibid, 1902, p. 722, (1903)) as Circotettir undulatus. 

" Recorded Бу Кери (Ibid. 1904, p. 569, (1901)) ах Crreotettix undulatus. 

" Recorded Бу Rehn (Proc. Acad, Nat. Sei. Phila., 1902, p. 722, (1903)) 
us Circolellie undulatus, 

7 Recorded by Rebn and Hebard (Ibid., 1909, p. 154, (1909)) as Circotettix 
undulatus, 

H Recorded Бу Rebn and Hebard CIbid., 1906, p. 893, (1906)) as Circotettiz 
undulatus. 
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ter m hand, the association may be found unwarranted and the 
removal of one of the forms (erotalum) to the Shastanus Group 
necessitated. The species coconino very nearly approaches С. 
rabula altior, in fact in some respects seems almost а replica of 
it, with certain differences discussed below, and through these 
two entities it would seem that the common ancestry of these 
groups (1. e. the Барша Group and the Crotalum Group) is evi- 
dent. Groups we are calling these, as they can readily be dis-, 
tinguished by the yellow to brownish caudal tibiae of the Ra- 
bula assemblage, and the deep glaucous blne of the one here 
treated; also we have no evidence that rabula and coconino 
intergrade, although such may be the саке. The true position 
of crotalum, as intimated above, may be found eventually to be 
in the Shastanus Group, the forms of which at present xo placed 
have paler glaucous caudal tibiae. However, at this writing 
the association of coconzno and crolalum seems best, particu- 
larly as shastanes has a much more complex secondary venation 
of the wings, a single axillary vein in the same and a more com- 
pressed general form. From splendidus, another member of 
the Shastanus Group, the slender general form will at once 
separate erotalum. 


Circotettix coconino new species. (Plate XII, figs. 19 to 21.) 


А stocky robust form, with relatively short and’ broad. teg- 
mina and but little distal prolongation of the wings, the distal 
margin of the axillary field of the same well arcuate. Looking 
much ike a deep glaucous blue tibiaed С. rabula altior, it, how- 
ever, сап be separated by the greater width proximad of the 
area of the median forks of the wing, which region is, by virtue 
of the shorter wings, much shorter and with fewer cross-veins. 
The eye, in basal outline, is also шөге elliptical and not sub-ovoid. 
The differences from C. crotalum are given under that species. 

Type.—dg'; Bill Williams Mountain, Coconino County, Ari- 
zona. September 14, 1017. (О. С. Poling.) [Hebard Collec- 
tion, Type no. 767.] 

Size medium; form robust (for the genus). 

Head relatively narrow, greatest width across genae contained shelitly 
less than one and one-half times in greatest depth of same; in profile with 
occiput and fastigial outline markedly bullato-arcuate, fastigio-facial angle 


narrowly rounded obtuse, faintly projecting: fastigium moderately broad, 
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roughly flask-shaped, greatest, width contained one and two-fifths times in 
greatest length of same, lateral margins decided, moderately elevated, median 
earina dixtinet, less deeided than lateral, continued weakly over occiput; 
lateral foveolae slightly elongate, trigonal, well impressed; frontal costa 
moderately broad, appreciably narrowed dorsad at Junction with fastigium, 
where surface is impresso-foveolate; surface of costa deeply impressed about 
and for a distance ventrad of median ocellus; lateral carinae. appreciably 
constrieted at level of lower margin of median ocellus, markedly diverging 
thence ventrad. Eyes faintly elevated dorsad of fastigium seen from cephaic 
aspect, moderately prominent, large, іп basal outline broad subelliptical- 
ovate. 

Pronotiun of type usual in genus, prozonal strangulation evident, although 
not pronounced; length of metazonal disk nearly twice as great as that of 
prozona, greatest width of metazonal disk equal to length of same with half 
of prozonal length: cephalic margin of pronotum faintly produced, caudal 
margin rectangulate with immediate angle very narrowly rounded; median 
carina evident. but delicate and not markedly elevated, w akening eaudad; 
sur ace of metazonal disk as a whole deplanate but sliowing some undulatiou 
in profile, eribroso-reticulate; transverse sulci well impressed: humeral meta- 
zonal shoulders distinet, faintly carinate cephalad. Lateral lobes of pro- 
notum with their greatest dorsal length faintly less than greatest depth of 
same. 

Tegmina surpassing apex of abdomen by approximately length of prono- 
tum, broad, greatest width contained about four times in length of same: 
costal margin as a whole subarcuate with median flattening; distal margin 
obliquely subtruneate: interealary үсіп decided, proximad equidistant from 
median and ulnar veins: anal field broad, at widest point nearly equal to 
twocfifths of greatest tegminal width. Wings relatively short and broad, 
depth of wing contained slightly under one and one-half times in greatest 
breadth of same, apical section moderately angulate, distal margin of anterior 
field oblique subtrincate, apex not at all faleate; axillary field with its peri- 
pheral margin moderately arenate; peripheral margin of radiate field arcuately 
sealloped between subjacent radials: venation open and eross-veins relatively 
few; area of median forks quite broad proximad, narrowed distad, posterior 
branch prosimad very closely approaching ulnar vein; ulnar vein as a whole 
moderately areuate, ulnar area over (місе as wide, at widest point, as ad- 
jacent portion of medio-ulnar area: posterior axillary vein weak; first, seeond 
and third superjacent radials inerassate. 

Mesosternnm with interspace slightly transverse, faintly narrower than 
width of one of the mesosternal lobes; metasternal mterspace no wider than 
mesogternal, but shallower, and iui consequence more transverse, 

Caudal femora with apices almost reaching to apex of abdomen. 

Allolype.— 9 ; Same data as type. [Hebard Collection. | 

"Phe. characters here given are those of iniportanee which differ from the 
description of the same features in the male sex. і 

Head. ізін іу broader across genae. Fastigio-facial angle slightly tess 
angulate than in male; fastigium faintly broader, median carina slightly less 
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evident than in male; frontal costa of form similar to male but broader through- 
out, 

Tegmina surpassing apex of abdomen by approximately three-fourths of 
pronotal length, greatest width contained about four and one-quarter times 
in length of same. Wing with ulnar area at widest point equal £o twice 
Width of medio-uliar area; incrassation of axillary and three superjaceut, 
radials extremely slight. 

Caudal femora with apices falling short of abdominal apex by faintly more 
than metazonal length. 

General color as seen from dorsal surface dull епшашоп brown to «сер 
mummy brown, the tegmina with three generally indistinet, irregular and 
Incomplete transverse clouds of mummy brown to blackish areolate spot 
the proximal cloud more evident than the others, the distal very mueh dif- 
fuse, and all variable in strength and opacity, although never solid nor in 
contrasting evidence. Disk of metazona occasionally solidly touched with 
ochraceous-fawny, this rarely well contrasted; rarely the entire pronotum 
has an overlay of fine blaekish speckles. Lower face, lower portion of веиде 





and mouth-parts passing from the dorsal eolor to drab gray to mouse grav. 
Eyes buckthorn brown to russet and prout's brown. Antennae obscurely 
multiannulate with ferruginous to tawny. Wings with disk naples yellow 
(rarely to citron vellow; transverse bar never solid or sharply defined), al- 
ways nebulose, weak mesad and more intense along or near the first, second 
and third superjaeent. radials and in the region of the humeral spur, in color 
the bar is mummy brown; distal seetion of wing very weakly infumate. Тіс 
axillary, first, second and third superjacent radial veins may have their sec- 
tions within the bar strongly infuseate with ппу brown, or the vellow of 
the disk may continue along the vein itself for some distanee toward the 
peripheral margin. Ventral surface blaekish brown; paired subeireular areas 
of wood brown to buffy brown usually indicated on the mesosternal-meso- 
pleural suture and laterad on the metasternum. Caudal femora with veut- 
ral suleus solidly black except for a pregenicular pale oehraeeous-tawny an- 
nulus, which is but weakly evident on the dorsal and lateral faces; dorsal and 
lateral faces with indications of the usual dark bars. Caudal tibiae acetin 
blue to tyrian blue, rarely as greenish as gobelin blue, passing to ochraceous 
proximad aud there black clouded on internal face; tibial spines black tipped; 
enudal tarsi pale oehraccous-salmion to ochraccous-butff, dorsally marked 





with glaucous, 


Measurements (іп millimeters) 


Length Length Greatest Length Greatest Length 


= ОЁ of width of width of 
с body pronotum of tegmen of eaudat 
pronotum tegmen femur 


Bill Williams Mountain, 





AnZo ШС За a.3 2055 6.6 IE» 
ВШ Williams Mountain, 
Arizona, paralype.... 96.4 6.3 5.5 2M 6.5 13 
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Length Length Greatest Length Greatest Length 


of of width of width of 
body pronotum of tegmen of caudal 
Bill Williams Mountain, pronotum femur femur 

Arizona, paralype.... 25 6.1 5 25.4 6 то 
Bill Williams Mountain, 

Arizona, paraljpe.... 21.6 5.6 5 25.5 6.2 По 
Мап Francisco Moun- 

(nas; АЛЛО... 25.0 6.3 5.6 26.6 05 Пе 
DOPO S НИМ 20.5 Bats 5 240) G IS 
Bright Angel, Arizona.. 27.8 6.6 NT 206) tf 14 
Bright Angel, Arizona.. 27.5 6.9 5.8 20.4 6.8 13.4 

о 
Bill Williams Mountain, 

Arizona, allolype..... 20.5 6.5 бо 26.7 (ieee 13 
Bill Williains Mountain, 

Arizona, paralype.... 33.2 T2 5.6 81 6.8 ine» 
Bill Williams Mountain, 

Arizona, paratype... 32.4 7 оа 20.5 Gea П 
Bill Williams Mountain, 

Arizona, paratype....^ 31.4 7 6 30.2 Teil Този 
San Francisco. Moun- 

Паок, Arizona....... 02.5 7 wi 212 7 13.9 
Bright Angel, Arizona.. 82.5 7 5.0 31 T 14.5 
Bright Angel, Arizona.. 95.4 T3 mt eX ДЕСІ! 14 6 


We have selected as paratypes a series of fourteen males and 
twenty females bearing the same data as the type. This series, 
as a whole, is relatively uniform in size, and in the features of the 
species. The wing bar shows some variation in intensity and 
solidity, in general its fluctuation is solely one of intensification 
or recession, and its area remains the same and its margins as 
lacking in sharp definition. 

Material of the species from Bill Williams Mountain, Flag- 
staff, San Francisco Mountains and Dewey is uniform in charac- 
ter, of similar general proportions, wing structure and pattern, 
The fastighim varies somewhat in width in the above series, but 
it is rarely sufficiently narrow to cause any confusion with C. 
crolalum, and in such cases the general, pronotal and tegminal 
features are diagnostic. 

A series of nine males and ten females from the vicinity of 
the rim of the Grand Canyon at Bright Angel, Arizona, show a 
more elongate (уре of tegmina and wings than those from the 
other localities represented. This produces а generally шөге 
elongate appearance and an appreciable approach toward С 
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crotalum, but this tendency is, apparently, not sufficient to 
indicate mtergradation, although a representation from more 
localities in northern and northeastern Arizona may show such 
to be the case. Further collecting in that region must be done 
to clearly determine this matter. 

The species inhabits open park-like areas scattered through 
forests of western yellow pine (Pinus ponderosa) in northern 
Arizona. Hs elattering is very decided. 

Specimens Examined: © 59; 27 9, 329. 

ARIZONA: Bright Angel, Grand Canyon of the Colorado, Coconino County, 
7000 feet, IX, 11, 1907, (Hebard), 5c, 59, [Hebard Сш. and A. N.S. р.р 
6550 feet, ҮП, 29 to ҮНІ, 2, 1906, (P. P. Calvert; on rim of canyon), 207, 
2е, |А. N. S. P.]: X, 6, 1919, (Hebard;in open park-like yellow pine forest in 
shallow valley back from edge of canyon), Lg, 29: VH. 1, 1905, (H. Skin- 
ner), 1g, А. N. 8. P.]. San Francisco Mountains, Coconino County, 9000 
feet, ҰН, 31, 1919, (R. & H.; in bare spots at upper limit of yellow pine for- 
est), 17, 19. Flagstaff, Coconino County, VII, 3, 16^, [Hebard. С). 
Bill Williams Mountain, Coconino County, ІХ, 14, 1917, (O. €. Poling), 
15 7,91 9 type, allotype and paratypes, Hebard Cln. iud A.N.S.P.] Dewey, 
Yavapai County, ЕХ, 9, 1917, (О. C. Poling), 1.7, Hebard Съ. 
Circotettix erotalum" new species (Plate XH, figs. 16 to 18.) 

We have discussed above the general relationship of this spe- 
cies, and specifie comparison here need be made only with С. 
coconino, deseribed above, and С. shastanus Bruner. From co- 
сопіпо the present species differs in its more slender and elongate 
form, narrower fastigium, slightly more angulate fastigio-fucial 
angle, slightly less prominent eyes, more elongate tegmina, with 
narrower anal field, more elongate and apieally faleate wings, 
and the average greater development of the first, second and 
third superjacent radials of the wing. The caudal femora also 
average more robust. From skastanus the present species differs 


20 [n addition to these specimens we have three males labelled © Albuquer- 
que, N. Mex. 7-12-02. Oslar" (recorded as Circot tte undulatus by Rehn, 
Proe. Acad. Nat. Sei. Phila., 1904, p. 569, (1904)). These are clearly coconino, 
probably from some point in north-central Arizona, but certainly froni no- 
where near Albuquerque, New Мохісо, At the previous writing Albuquer- 
que was queried as the exact locality, but it is evident the locality is more 
erroneous than at first supposed. 

? Recorded by Rehn and Hebard (Proe. Асай. Nat. Sei Phila, 1905, 
391, (1908)) as C'ircotellie undulatus. 
?? 1.е. а castanet. 


p- 
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im Ия relatively more robust build, relatively larger head, хос 
what broader anal field. of the tegmina, the more faleate wing, 
which has two instead of à single axillary vem and a more open 
venation, and in the darker glaucous tone of the caudal tibiae. 
Shastanus, typically, is a more compressed insect with a smaller 
head in proportion to the prozonal section of the pronotum. 

Type c; Lee Canyon, Spring Mountains, Clark County, 
Nevada. — Elevation, S000 to 8500 feet. August 19, 1919. (Rehn 
and Hebard) [Hebard Collection, Туре по. 768. 


Size medinm; fonn elongate, slender, body moderately compressed. 

Head of average size, moderately deep in proportion to width, greatest 
width across genae contained one ала one-half times in greatest. depth of 
lead: fastigihun narrow, its greatest width contained slightly more than one 
and one-half in length of same, relatively open eaudad, shallowly excavate with 
c bseure median carina; fastigio-facial angle moderately produced, more evi- 
dent than in €. coconéno: frontal costa broad, narrowing dorsad, faintly 
constricted ventrad of median ocellus, obsolete өп lower face, shallowly im- 
pressed about median осейчк, exeavate for brief distance ventrad of same; 
lateral foveolae each an equilateral triangle in outline, very shallowly exea- 
vate. Куех hardly prominent. from cephalic aspeet, hardly elevated, basal 
outline subovoid. 

Pronotum moderately strangulate, greatest width across metazonal disk 
subequal (о metazonal and one-half of prozonal length; metazona nearly 
twiee as long as prozona: caudal margin of disk as a whole rectangulate, im- 
mediate angle rounded; median carina low but distinet, transverse sulet evi- 
dent; metazonal disk weakly undulate: humeral angles of metazonal disk 
prominent but narrowly rounded. Lateral lobes of pronotum with greatest 
depth subequal to dorsal length. 

Tegmina elongate, surpassing apex of abdomen by faintly more than length 
of head and pronotum combined, broad, greatest width contained slightly 
more than three and one-third times in (he greatest length of same, appreci- 
ably narrowing in distal fifth, distal margin obliquely subtruneate; intereal- 
ary vein proximad equidistant from median and ulnar veins: anal field moder- 
alely broad, but. distinetly narrower than in С. coconino, іп greatest. width 
(to anal vein) equal to less than one-third of greatest tegminal width, Wings 
moderately clongate, depth of wing contained one and three-fifths times in 
greatest breadth of same; apical seetion moderately faleate, distal margin 
of anterior field oblique subtruncate; axillary field with its peripheral margin 
oblique and weakly arcuate; peripheral margin of radiate field similar to but 
шөге weakly sealloped (han in C. coconino: venation more complex and cross- 
veins more numerous than in €. coconino: area of median forks broad, narrow- 
ing distad, similar to same area in сөсөніно but. more elongate and its ехран- 
ston less prououneed; иди area nearly three times as wide, at widest part, 
us adjacent portion of пичПо-пінағ area; posterior axillary vein weak, but 
Dll more evident than in C. eoconinot first, second and third superjacent radi- 
ds merassute, the list more appreciably ко than the others. 
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Caudal femora with apices falling short of apex of ahdomen by faintly 
less than prozonal length. 

Allotype.— 9 ; Same data ах type. [Hebard Colection. 

The characters are those of importance whieh differ from the description 
of the same features in the male sex, 

Head slightly broader across genae. Fastigio-facial angle distinetly less 
angulate than in male, the fastigial line in profile arcuate. 

Tegmina surpassing apex of abdomen by length of pronotum, greatest 
width eontamed four and one-half times in greatest length of ваше: ineras- 
sation of anterior axillary vein, first, seeond and third superjacent. radials 
extremely slighi. 

Caudal femora with apices falling short of Бош apex by no more than 
the metazonal length. 


Measurements (in millimeters) 


Length Length Greatest Length (Greatest Length 
of of width of width ог 


e body pronotum of tegmen ot caudal 
pronotunr tegmen femur 
Lee Canyon, Nevada, 
5000-8200 ft., гуре... 27.5 62 Ed 30. 7 T 13 
Lee Canyon, Nevada, 
7200 ft., paratype... 25 ЛЕТ 40 DOC ЛАТ 115 
Lee Canyon, Nevada, 
7200 ft., paralype.... 26.4 5.8 48 un ti 1 129m 
Charleston Peak, Neva- 
da, 10,200 ft., para- 
(E) y RE E Rd 20 G D SHE М5 АСЫП 
9 
Lee Cunyon, Nevada, 
5000-8500 ft., alletype 29.2 5.4 TE 22 a ІРІ 


Lee Canyon, Nevada, 





7200ft., paratype.... 302 5.4 4.8 21.4 194p 
Lee Canyon, Nevada, 

5000-8500 ft., para- 

ЕЕЕ E EUR 35.02 ni 2.5 32 (уы) 14.1 
Charleston Peak, Neva- 

da, 10,200 ft., para- 

VD, ocius esas ens 30.9 6.4 Sj 31.60 6.5 13.5 


General color impression of dorsal and lateral surfaces ranging froin drab 
or cinnamon-drab to nearly fuseous black, the whole general tone produced 
by an obscure “salt and pepper” mottling of light drab or eerusdrab to ein- 
namon-drab and mouse gray, with hair brown to blackish brown, the teg- 
mina with the dark suffusions areolate and hardly distributed in the usund 
transverse bars, or at best obscurely so. Face and occasionally genae of the 
pale tone of the general mottling. Eyes buekthorn brown to prout'* browar, 
Antennae obsenrely annnlate with the two tones of the general imottling. 


2 Slightly abnormal in abdominal extension. 
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Wings with disk chalcedony yellow to amber yellow (n vast majority), 
rarely naples yellow; bar similar to that of C. coconino in form and extent, 
but more uniform in intensity, more solid and generally more sharply defined, 
in color mummy brown; distal portion of wings ranging from clear hyaline 
to very faintly infumate. Ventral surface ranging from isabella eolor and 
light brownish olive to fuscous-blaek with a wash of dusky dull bluish green; 
pale areas described on sternum of С. coconino indicated, but not invariably, 
in this species. Caudal femora with eolor as described for coconino, caudal 
tibiae deep orient blue to dark tyrian blue, otherwise as in (С. coconino, cau- 
dal tarsi pinkish buff, lined dorsad with bluish. 

We consider as paratypes the entire series before us (other 
than type and allotype)—forty-two males and fifty-four females, 
taken in Lee Canyon, Spring Mountains, Nevada, August 18 to 
20, 1919, at elevations of from 7060 to 8500 feet, and one male 
and two females taken at 10,200 feet on Charleston Peak, Spring 
Mountains, Nevada, on August 19, 1919, all secured by Rehn 
and Hebard. This series shows, as is demonstrated in the above 
table, that the species varies individually very greatly in size, 
even at the same elevation in Lee Canyon; also that the form of 
the fastigium varies considerably in shape and in the relative 
proportions of the same, although this area is, when the series is 
considered as a whole, of a distinetly narrower type than in co- 
conina, The basie coloration is variable, as the color deserip- 
tion shows, but there appears to be some environmental eorre- 
lation here. The material taken from seven thousand to seven 
thousand, two hundred feet is paler, more grayish in general 
tone; that from eight thousand to cight thousand, five hundred 
feet is more blackish! as is also that from Charleston Peak. 
This is probably due to responses to some environmental in- 
fluences at the two localities, At seven thousand, two hundred 
fect we have a park-like region, of juniper and pinyon with sage 
brush, and open areas showing some bare gray limestone, much 
sunlight and strong reflection; at eight thousand to eight. thou- 
sand, five hundred feet we have a region of yellow pine forest 
with small glides and some eut-over areas, but as a whole one 
of shadows and reduced. light, with the limestone of the 
mountams largely mantled with needles and «ғу soil. 

“Several individuals from (his elevation are аз pale and as grayish as 
those from seven thousand, two hundred feet. In one ease this is clearly due 
to the specimen being teneral, and à simiku eause шау be responsible for tlie 
others, althongh from our knowledge of the inmediate locality restricted 


sections approximate the conditions found at seven thousand, (wo hundred 
lect. 
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The speeies ік known only from the Spring Mountains of 
southern Nevada, an isolated mountain mass which rises from 
the surrounding desert valleys, i. e. Indian Spring on the north, 
Las Vegas on the northeast and east, Mesquite and Ivanpah on 
the south, Pahrump on the southwest and the Amargosa Desert 
on the west. The general level of these valleys is two thousand 
to three thousand, five hundred feet above sea-level, and thesum- 
mit of Charleston Peak, the culminating point of the Spring 
Mountains, reaches eleven thousand, nine hundred feet. Ascend- 
ing from the northeast, up Lee Canyon, by way of an old traction 
road over which timber had been hauled from à now abandoned 
saw-mill, we first encountered the present species of oedipodid 
at seven thousand feet, in a park-like region of juniper and pin- 
yon, where on bare spots with broken stony soil, often with dry 
seattered grass and low herbage, it was uncommon. From this 
elevation up it Increased in local abundance. At eight thousand 
to eight thousand, five hundred feet in very dry open forest. of 
western yellow pine, some douglas fir and western white pine, 
the insect was moderately numerous, preferably on bare surfaces 
with pebbles and large fragments of the blue gray limestone of 
which these mountains are largely composed. While a power- 
ful flier, егойа он is not easy to capture chiefly for another reason, 
as, while not particularly wary, it has a crouching habit which 
permits a net to pass over it before, rising safely, it rattles off. It 
clatters much like members of the Rabula Group. but not quite 
so loudly, and in flight seldom rises more than a dozen feet, appar- 
ently not performing the aerial ballet of C. undulatus (lobatus of 
authors). As high as ten thousand, two hundred feet on the very 
steep and rocky slopes of Charleston Peak, erotalum was found, 
although there but a single colony, and this largely made up of 
immature individuals, was located оп August 19. 

Doubtless this insect occurs at suitable elevations and in pro- 
per environments on other ranges in southern Nevada, and pro- 
bably adjacent desert ranges in California, but we are without 
definite positive Information, although negative evidence, from 
our own observations, is available from certain loealities in that 
general region. 
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